evidence for climate change is now unequivocal, and stated with "very high confidence" that this less attention has been paid to role of employee behavior in delivering environmental workplace may offer pro-environmental behaviors not generally available at home, such as the 6 7
use of video-conferencing in lieu of travel.
9
One way in which psychologists can investigate pro-environmental behavior is to draw on 10 11 12
social psychological theories such as the theory of planned behavior (TPB; Ajzen, 1985; 1991) .
14
According to the TPB, the main antecedent of an individual"s behavior is their intention toward (as outlined in Figure 1 ). The first construct represents the individual"s attitude towards the 20 21
behavior, which illustrates their overall evaluation of the behavior. This is based upon their 23 24
expectancies concerning whether the behavior will result in particular outcomes, and of whether 25 26
these outcomes are desirable (Ajzen & Fishbein, 1980) . The second construct is based upon an expectation of reference groups which they hold to be important, and of their motivation to 35 36 comply with these reference groups. The final construct is perceived behavioral control (PBC),
which is a function of the individual"s perception of how hard it would be to perform the 40 41 behavior, thus is determined by the extent to which they believe they have self-efficacy to perceived behavioral control. As conceptualized by Ajzen (1985 Ajzen ( , 1991 , it is these more specific 6 7
beliefs (referred to as the antecedent beliefs) that underpin the core constructs of the TPB and 8 9
represent specific factors which may lead to variances in behavior. This ability to identify 10 11 12 specific factors that might impinge upon behavior is of particular interest to organizations, since 13 14 it enables barriers and facilitators of behaviors not commonly performed to be identified. believe that saving energy is worthwhile", and it is the result of this evaluation that determines 35 36 the extent to which the belief manifests as behavior. It is common in fields such as health between attitudes and behaviors in studies applying the TPB to environmental behavior and 35 36 found the key moderator to be the precision with which the attitudes and behaviors are defined.
38 39
They found that where attitudes and behaviors are well defined (including specifying the context 40 41 of the behavior), reported intentions are found to be reliable predictors of actual behavior (e.g. and serves to increase the reliability of the measures of intention as a suitable proxy for measures 6 7 of actual behavior. This is the approach taken in the present study. Nonetheless it remains that 8 9
although self-reported behavioral intentions are significant predictors of self-reported behaviors 10 11 12 the predictive power of actual behavior is not guaranteed.
14
This research addresses some of the criticisms of previous research in the following ways. process which included input from the target population to meet the specificity requirement.
21
Second, the measures investigated the beliefs which are antecedent to the core constructs of the shown in Figure 1 ). consumption, and waste generation, and to increase the proportion of waste that is recycled. It was also keen to understand ways in which employee behavior change could improve its were junior managers and 6 were non-management. Thirty participants took part in the phase two 6 7
interviews; of these 15 were male, 15 were female and their mean age was 32.5 years. One
participant was a senior manager, 9 were middle managers, 14 were junior managers and 6 were 10 11 12
non-management. All participants were recruited from a number of different sites and functions
14
across the organization, to ensure that participants represented a broad range of views. encouraged to think of behaviors which they thought were not performed at present, but which if 35 36 adopted had the capacity to improve the organization"s environmental performance, and which 37 38 39 they themselves could undertake without requiring the organization to take action. The group 40 41 were also asked to rate the ideas according to their potential contribution to the organization"s In total, 80 ideas for possible inclusion in the questionnaire were generated by the The ideas generated were reviewed by a professional environmental consultant, following questionnaire. These were: (1) Requiring individuals to switch off their computer every time they 35 36 left their desk (in particular when the person would be away from their desk for more than one to explore each of these three behaviors. These will henceforth be referred to as the "PC switch 47 48
off", "video-conferencing" and "recycling" scenarios or measures. Note that the term "measure" 49 50 51
will be used to refer to the separate instruments developed to probe the specific behavior 52 53 scenarios, whilst the term "questionnaire" will be used to refer to the document created by In the second phase, 30 semi-structured face-to-face interviews were held to elicit salient considered one of the chosen behaviors; ten interviews were held for each of the three behaviors.
11 12
Interview questions included, for example, "What do you believe to be the advantages of video-13 14
conferencing" and "What factors or circumstances would enable you to use video-conferencing".
16 17
The interviews were recorded in written note form and subsequently transcribed onto index cards.
19
A card sort was used to identify the common themes among the beliefs expressed. To enhance
reliability, this process was repeated by a second researcher and any significant differences were expressed during the interviews were included in the first draft of each measure.
31

Creation of items
33 34
The questionnaire items were created by converting the behaviors and beliefs from the response scale, such as "I expect to turn my PC off whenever I leave my desk".
41
For the antecedent beliefs, matched pairs of items were designed to explore the extent to 42 43
which an individual holds a particular belief, and their evaluation of the outcome of that belief.
46
For example, the impact of the availability of video-conferencing facilities was explored using complete influence of each factor on behavioral intention to be measured, a new variable was Following an initial drafting, prospective items were inspected for grammatical 10 11 12
consistency and reworded where necessary. Items were also checked and altered to ensure that 13 14
there were an approximately equal number of items which would require positive and negative the pilot questionnaire as a whole. In summary, the questionnaire investigated behavior within Printed copies of the questionnaire were used for piloting. The questionnaire was refined purpose of the pilots was to identify items that were ambiguous or difficult to answer, to 42 43 determine whether the length was appropriate and to identify any repetitive or redundant items.
Feedback from the first pilot indicated that the questionnaire was overly long, taking would take between ten to fifteen minutes to complete. The first section of the questionnaire included demographic questions: gender, age and agree, details of which are below.
24
The PC switch off measure had a total of 32 items. "If I turn my PC off I will feel that I am wasting too much time when my PC starts up").
41
The video-conferencing measure had a total of 31 items. Finally, the recycling measure had a total of 29 items. Three items targeted behavioral 6 7
intentions (e.g. "I intend to recycle as much waste at work as possible"); three items related to 8 9
attitudes (e.g. "At work, recycling as much as possible is worthwhile"); three items related to 10 11 12 subjective norms (e.g. "At work it is expected of me that I will recycle as much as possible") and waste as possible I will feel that I am helping reduce how much goes to landfill").
21
A final version of the questionnaire can be obtained from the first author.
23 24
Participants and procedure
26
The final questionnaire was administered using an online survey tool and circulated via 27 28 29
email to a random sample of 2,000 employees in the target organization. Staff members were 30 31
invited to participate on a voluntary basis; they were assured that information was anonymous, Having collected the data, the psychometric properties of the items targeting behavioral 6 7 intention and the core TPB constructs within the three behavioral measurement scenarios were 8 9
investigated, using (1) item analysis, (2) confirming the proposed factor structure using 10 11 12
confirmatory factor analysis (CFA), and (3) conducting a reliability analysis for each of the core 13 14
constructs measured. In the item analysis, all items relating to the TPB constructs were examined 15 16 17
for skew and kurtosis; none exceeded the "+/-2 limit" suggested by Rust & Golombok (1999) 18 19 hence all were retained at this stage.
21
Next, we conducted CFA to determine whether the designed item-factor structure (i.e. the recommended by Hu and Bentler (1999).
38 39
The internal consistency reliabilities of each set of TPB and intentions measures are given 40 41 in path analysis models, based upon the model shown in figure 1, using Mplus v6 software.
41
Specifically, for each scenario we ran two competing models: the first, a partially mediated 
Results
36
The Cronbach"s alpha coefficients of the sets of items used to measure the TPB constructs 37 38 39
and intention, and correlations between the scale mean score representing each of these 40 41 constructs are displayed in cut-off for the RMSEA.
9
The estimated path coefficients from the TPB constructs to PC switch off intentions were < .001), indicating that the collective mediation effect was only partial.
33 34
However, the partial nature of this mediation is primarily confined to the antecedent 35 36 behavioral belief that switching off one"s PC is acceptable because they have a short start up indicated an adequate fit to the data (CFI = .93, RMSEA = .08; SRMR = .03).
11 12
The path coefficients from the TPB constructs to video-conferencing intentions were all 2), supporting hypothesis 2. However, two direct effects were also statistically significant and a 164.45; ∆χ 2 (9) = 85.11 , p < .001), indicating that the collective mediation effect of antecedent 35 36 beliefs by the TPB constructs was partial.
38 39
The antecedent beliefs with significant direct effects upon video-conferencing intentions 40 41 were both control beliefs regarding complicated booking processes (B = . them again produced a weaker fit to the data (χ 2 (27) = 149.56; ∆χ 2 (9) = 43.38, p < 0.001), 35 36 indicating that the collective mediation effect of antecedent beliefs by the TPB constructs was 37 38 39 again only partial.
41
The antecedent beliefs with significant direct effects upon recycling intentions were the 
Discussion
7
The present study developed a questionnaire which comprised three separate measures 8 9
based on the theory of planned behavior (TPB; Ajzen, 1985 Ajzen, , 1991 , where each measure was 10 11 12
designed to investigate a different environmental behavioral intention in the workplace. Overall,
14
the TPB constructs were found to account for 61% of variance in employee intentions to switch 
31
The variance explained by the core TPB constructs in behavioral intentions as measured by our relatively high variance explained in this study could relate to the development process which 40 41 elicited salient behaviors and beliefs that were relevant to the target population. In Laudenslager based upon the TPB, ensuring that the behaviors and beliefs are as relevant to the target organizational contexts. This is important because although previous research may explain 23 24 whether the TPB accounts for variance in intentions, it cannot explain why the variance in uptake of the environmental behaviors concerned.
33 34
Whilst most of the antecedent beliefs were significant in influencing behavior intentions 35 36 mediated via the TPB constructs, we note that in each of the three scales at least one antecedent 37 38 39
construct was found to have a small but significant direct relationship to the behavioral intention.
41
This represents a deviation from the TPB as conceptualized by Ajzen (which predicts that this relationships; however this would be an interesting area for future research. Of the three behaviors considered in this study, the TPB constructs accounted for the variance in intentions to switch off computers, could be that all staff experience the behavior 23 24
equally; whereas for both the video-conferencing and recycling the employee experience and 25 26
opportunity to undertake the behavior may have varied. There has been little previous research found that the TPB accounted for 26% of variance in intention to conserve energy, but did not 32 33 34
explore specific behaviors which may underlie this intention. In an organizational setting, 35 36 switching off personal computers to conserve energy may be an important behavior to consider.
38 39
Findings showed that the TPB constructs mediated the relationship between the desks. Indeed, the organization has since taken steps to accelerate the start-up process of PCs. In efforts away from intervention targets less likely to result in behavioral change.
29
Video-conferencing measure 30 31
No previous research has investigated intentions towards the use of video-conferencing, and this may be a particularly useful behavior to explore in organizational settings. This study 35 36 found that 46% of the variance in behavioral intentions to use video-conferencing was explained 37 38 39
by the TPB constructs, with all three constructs found to be significant predictors, but with 40 41 attitude and subjective norms having the biggest direct effects. It should be noted however that factor, findings indicated that the three antecedent control belief variables were significant 8 9
predictors -these included perceptions that the booking process was complicated, perceptions 10 11 12
that there weren"t enough facilities available and perceptions that the equipment was difficult to 13 14
use. These results were useful because it provided the host organization with several interventions so that steps taken to promote video-conferencing included information about the time and cost savings of using video-conferencing in preference to traveling to another location.
31
This further illustrates the utility of including antecedent beliefs in the present research. recycling to target these beliefs.
29
Theoretical and practical implications 30 31
The study findings have a number of theoretical and practical implications. From a 32 33 34 theoretical perspective, the research demonstrates the value of engaging the target population 35 36 throughout the development process to ensure that the behaviors targeted were relevant to the 37 38 39
organization. In addressing these specific behaviors, such as "intentions to switch off personal 40 41 computers" rather than more general behaviors such as "intentions to conserve energy", the TPB which has developed a measure through engagement with the host organization. Our research 6 7
suggests that the TPB can usefully be applied in organizational settings to identify how 8 9
employees can contribute to an organization"s efforts to become more ecologically sustainable.
11 12
From a practical point of view, the findings are important because the results have been to implement all the key findings (outlined in the previous section) in an environmental organizations can use to investigate the specific barriers to and facilitators of pro-environmental 35 36 behavior at work, and specifically how employees" individual behavior can contribute to an 37 38 39
organization"s wider ecological objectives. Thirdly, a criticism that could be aimed at this research is that the questionnaire data 32 33 34
collection was cross-sectional and relied on self-report measures rather than observations of 35 36 actual behavior. A common criticism of research using self-report questionnaires is that 37 38 39
participants may be subject to social desirability bias. However, this issue might have been 40 41 reduced to a certain extent because all questionnaires were completed anonymously. questionnaire, research could determine the extent to which the interventions result in significant This study provides a timely response to a call to action for psychologists (Spence et al, developed using best practice guidelines and administered to employees within one organization.
50 51
Overall, our findings showed that the TPB constructs accounted for between 55-68% of the 52 53
variances in employee intentions to engage in three environmental behaviors. We also found that 54 55 56 specific antecedent beliefs are related to the core TPB constructs. These antecedent beliefs had 57 58
utility for the participating organization through identifying barriers and facilitators of specific employee behavior; and as a direct result of this study, the organization has implemented a 6 7 number of interventions designed to improve pro-environmental behavior among its workforce.
9
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